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(S4) Be^dininigt ARZNmMrnSL ZUR INDUKTTON ZVTDTOXISCHER T-T^BUJBN 
(S7> Al»s«r»cl 

The ihventiim lelfttes to ctwnpoufld* conCitining an amino acid wifli the sequence XI-Y-X2r-l>^X3 or a aucl^c scidcodhig this 
rnnino acid^ XI bemg al least ono chosen amino im^, Y Iwing lyiosine, 3{2 being an amlna acW chosen ftom ftte fblldwing gnmp: valine^ 
isokueine and leucine; D being aspartate and X3 being at least one other dioeeii amino add, die following amino achls being excluded^ 
TLVLQY VDtflJLL and ILVLQVVDDLLL, T being du«(>nl»«. V beirtg v^ifte, I being iscaeudtie, I- being leucine and Q being gjutainhie. 
IliQ invandba also t«itttliBS to HaecHc^eitts for lodiicii^ cytalOTcIc T-<)el!a, ccmtasuiig flua clasa iii compoundt. 

Die ErftMung betrlfft Verblndun^ umfaasend euie Atninos&sie od«r eine dusse Amihosihiitt kodkiemle Ktildeiiksam, wobei die 
Aminosiara die fol^eiiae Se^u^z hat: Xl-Y-Xa^M)-X3, wri»l XI - mimiestens eine b&Kebige Aminos^, Y - Tyro^n, X2 ^ 
eine der fdl^nden Gnippe auis^^te ^iiiDsatlre: Vatin, Isoleucin, Leudiir I> * Aspsitatt und X3 ^ mindeater«» eine weiteie 
beliebige Amim^^^p wdbei die fblger^cii Amlno^urbsequetizen ausgenmnnen siud^ TLVLQYVDDU-L und ILVLQYVBDLLL. wobel 
T - Threonin, V - Valiti^ X » Iso1»icii], U - Leucin imd Q » Gliitvnii] bedeutet, sowie Aizneimittel %ur Ii^tikdoa zytomstyscher T^^len^ 
die difise iECIiiBse von V^^ndimgpsn endialten. 
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Hedicaments for Inducing Cytdtoxic T cells 

The invention relates to a confound or medicament for 
inducing cytotoxic T cells ^ The invention further relates to 
a vaccine against retroviruses such as HIV-1, HTLV-1, 
HTLV-II as well as against viruses such, as hepatitis -B- 

It is known from the prior art that by treatment with certain 
medicaments cytotoxic T cells (CTL) may be induced. 
Cytotoxic T cells eliminate inter alia virus inf ected cells 
sipeciflcally. 

In the treatfnent o£ Hiv infections, inhibitors of viral 
enzyme reverse transcriptase are employed. One important, 
reverse transcriptase inhibitoi: used clinically is the 
medicament 3TG (which is ( - } 2 ' -deoxy-3 ' -thiacytidine or 
iamivudinfe) . Howevfer, HIV may befcome resistant to this 
medicament by mutating methionine to isoleucine or valine at 
Godon 194 of reverse transcriptase {^AS 1992t BOt 5553-6)* 
The same mutation also leads to resistance to other reverse 
transcriptase inhibitors such as 9 (abacavir) , 

zalcitabin (DDC) , didanosin (DDI), and 2 ' deoxy-B-f luorb- 
3 * thiacytidine (FTC) - Other viruses also have reverse 
transcriptase or similar DNA polymerises that like HIV 
reverse tranficriptase contain the sequentie YMDD at the active 
Gatalytic center* The same mlitation of methionine to valine 
in the YM0£) sequence of hepatitis B DNA polymerase also 
induces resistance in the hepatitis B viru& to 3TG., a 
medicament used to fight the hepatitis B virus. 

From the later published application WO 9S/23 755, the 
following amino acid sequences are known for the treatment of 
multiple sclerosis: 

TLVLQYVDDLIjL and ilvlQYVDDLLL , whereby T = threonine; V ^ 
valine, I = isoleucine, L « leucine, and Q ^ glutamine* 
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The object of the invention is to make available a niedicament 
that may be used to effectiveiy block or positively affect 
the courser of viral infections;, particularly HIV or hepatitis 
B inf ectidids . llhis medicament should be suitable both for 
prevention ot an infection, e.g. as a preventive vaccine^ and 
for the theirapy of an already established infection - 

This object is fulfilled by the features of claim 1- Useftil 
einbodiments of the invent ion result from the features of 
Claims 2 through 29. 

Actjording to the invention, a compound or medicament is 
provided for the induction of cytotoxic T cells containing or 
consisting of an amino acid or the nucleic acid encoding this 
amino acid, where such amino acid has the following sequences 



therein XI at least one of any amino acid, 
y = tyrosine, 
X2 « one amino acid selected from the following 

groups valine, isoleucine, and leucine, 
D s= aspartate, and 

X3 = at least one additional of any amino acid^ 
v;ith the exception of the following amino aizid se^quences^i 
LRVSYLDDR, TLVLQWBDLLL, and X LVXjQifVDDLLi. , 

with T = threonine, V « valine, I isbleucine, L - leucine ^ 
Q 55 glutamine, and R = arginine.? 

as well as a method for prevention or tireatmfeint of infections 
with viruses, jir^ferably mutated HIV, HIV-1, HIV-2y HTLV-I, 
or HUrV-il viruses, or mutated hepatitia-B viruses^ or a 
disease that responds to induction of cytotoxic 1? cells 
consisting of administering effective doses of the medicament 
comprising the amino acid with the following sequence: 



C4 02325345 20fra-i)»-29 



3 

wherein 

XI = at least one of any amino acid, 

y tyrosine, 
X2 one amino aGid selected from the follbwing 
group? valine (V), isoleudinie (I)^ and leucine (L) > 
D = aspartate^ and 

X3 = at least one additional of any amino acidi 

or nucleic acid encoding such amino acid, and/Cit 

the use for producing a Ttiedicain^t cotnpxising the following 
Suiiino acids 

X1-Y-X2-D-D-X3 i Wherein 

XI at least one of any amino acid, 

y - tyroBliie, 
X2. ^ tsiie ami^lo acid selected from the followiiig 
group* valine, isoleucine, and leucine^ 
D = aspartate, and 

X3 ^ at least one additional of any amino acid, 

or a nucleic acid encoding such amino acid sequence for 
production of a medicament for the prevention or treatment of 
a viral infection, preferably mutated HIV, HlV-1., 
HTLV-I^ HTLV-II, or mutated hepatitis B infection, or a 
disease which responds to induction of cytotoxic T cells * 

The medicament in this invention induces cy to toxic T cells 
which destroy cells particularly infected with mutated HIV 
viru&ee. SiirpriBingiy^ the sequences of this invention form 
T cell epitopes that are able to bind to H!LA-A2 molecules arid 
induce specific T cell receptors against themselves* Thus, 
it is possible to specifically target HIV mutants that arise 
in treatment with 3TC and abacavir. 
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According to one enxbodiment^ the peptide consists of nine 
amino acids. XI may consist of a sequence of four or five of 
any additional ainino acids ^ X3 of oixe or two additional of 
any amino acids* Such an amino acid sequence is especially 
suited to iminunize against mutant HIV viruses, but also 
against other viruses, e>g» tttutated hepatiti;s B viruses. 



For purposes of inmiunizatioii., the attiino acid sequence may be 
a component of a peptide or protein. The peptide or protein 
may be coupled to a lipopeptide or lipoprotein, preferably 
tri£>aimitoyl--S-9lyceryl -cysteinyl-seryl-#erine . Depending: 
on the purpose^ the p&ptide or protein may be contained 
within a llposorhe or ISGOM {immunostimulatory con^ilex) , The 
peptide or protein may however also be coupled to a viral 
protein which preferably is selected from the following 
groups HIV virus -like particles, HIV gag particles ^ or HBs 
antigens * 



This peptide may pteferably bO present aS a pfeptide-HLA 
compleat in soluble form, e,g. a6 KLA-A2 t-fettamer. The abov^- 
mentioned complex may be bound to a liposome. The peptide 
may however also be part of a cell presenting an antigeii> 
preferably a dendritic cell, macrophage, B cell, ot CD4+ T 
cell* This may be achieved both by exogenic addition of the 
peptide to the cell and endogenic processing of proteins 
expressed in the c^ll. 

According to the invention, this medicament may further 
contain cytokines such as interleukin-2 and/or GM-CSF, or 
polyvalent vaccines* It has proven especially beneficial to 
select the amino acid sequence fiiroiti aftioiig the following 
sequenc::e& s 



IVIYQYVDDL (SEQ ID NO;!), 

IVIYQYIDDL (SEQ ID K0:3), 

ITIYQYVDDL (SSQ ID NO: 5), 

ITIYQYIDDL (SSQ ID NO: 7), 



IVICQYVDDL (SEO tV mt2) , 

IVICQYIDDL (SEQ ID N0:4) , 

ITXGQYVDDL (SEQ ID N0,i6) , 

iTICQYIDDL (SEQ ID NOsS), 
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i 1 1 YQYVDDL ( SEQ ID NO s 9 ) , 
IIIYQYIDDL (SEQ ID NO: 11), 
MVIYQYVDOL (SEQ ID Ndsl3) , 
MVIYQYiDDL (SEQ ID NO s 15), 
VI YQYVDDL (SEQ ID NOtXT), 
VIYQYIDDL {SEQ ID NCj193 , 
LI YQYVDDL (SEQ ID NGj213, 
LIYQYIDDL (SEQ ID NO; 23), 
TILQYVDiaiLL (SEQ ID NO: 25)^ 
liiQYVDDIL CSEQ ID NO : 27) , 
TIVQYVDiDlLL {S^Q ID NO s 25 ) , 
IVQYIDDiL (SEQ ID NOrBi}, 
ILVQYVDDIL (SEQ ID NOs33), 
IIXQYVDDIL (SEQ ID N0:35) , 
IL I QYVDD r L ( SEQ ID NO s 3 7 ) , 
VLYQWDDIx {SftQ tt3 NO s SD) , 
VLYQYIDDL (SEQ ID N0j41) , 



IIICQYVDDL (SEQ ID NO: 10) 
IIIC^YIDDL (SEQ ID NO s 12), 
WVICQYVDDL (SEQ ID NO: 14)., 
MVICQYIDDL (SEQ ID NO : 16) , 
VICQYVDDL (SEQ ID NO: 18), 
VIGQYIDDL (SEQ ID NO: 20), 
LIGQYVDDL (SEQ ID NO: 22), 
LICQYXDDL (SEQ IDN0:24).> 
TIGQYVDDiLL (SEQ ID NO: 26), 
iLQYIDDIL (SEQ ID NO:28), 
TlVQYIDDtLXi (SJBQ ID NO:30) , 
IVQYIDDIL {SEQ ID NO: 32), 
ILVQYIDDIL (SEQ ID NDi34), 
IIIQYIDDIL (SEQ ID NO:36),- 
ILIQYIDDIL (SEQ ID NO: 38 ), 
VLOQYVDDL (SBQ ID MO: 40) / 
VLGQYIDDL (SSQ ID N0442) , 



where V ^ valine., I = isoleiiGine., L = leucine, M = 
methionine, C ^ cysteine, and Q « glutamine. The nucleic 
acid sequenee may be a DNA or RNA sequence* It is possible 
for the nucleic acid seg;uence to be a coiaponent of a plasmid 
or viral vector > preferably o£ a recofmbinant vaccinia virus 
or recombinant adenovirus^ or a retroviral vector. Uie 
nucleic acid sequence may also be a component of retroviral 
vectors or attenuated retroviruses. Furthermore., the nucleic 
acid may be a component of a bacterial vector, preferably a 
recombinant BCG or salmonella vector or inactivated virus, 
preferably HlV virus. According to the invention, the 
medicament may also be used in the ex vivo production of T 
cells or T cell receptors. 

An additional object of the present invention is the use of a 
medicament acGording to the present invention for prevention 
or treatment of viral infection, preferably involving mutated 
HIV, HlV-i, HlV-2, UTLV-l, br ttlliV-ll viruses, or mutated 
hepatitis B viruses. The viruses may also be mutated viruseis 
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resistant to { - ) - 2 ' , 3 ' -dideoxy- 3 *' - thiacytidine 1 3TC 
tlamivudine) ] , (-) - (IS, 4R) -4- [2-aniiiio-6- (cyclopropylaminoj ^ 
SH-purine-S-yl] -2 -cyclo)pent«n6-l -methanol [abacavirj , 2 ' , 3 ' - 
dideoxyinosine { didanosin] , 2 ' , 3 ' -didjeoxydytidine 
izalditabiri] > { - ) -2 ' -dedxy-5-f luoro- 3 ' - thiiaGytldiiie [FTC]: . 

The efficacy of the medicament of this invention is> for 
example, explained using a graphic representation of 
experimental results.. The following is ishown here: 

Fig- 1 reco^itioii of CTL epitope ViYQYVDDI, (SEQ ID N0tl7) 
or VlYQYIt3DL (SfiQ ID HQs 19) by CTL clone ETIXfVl and 
non- recognition of CTL epitope VIYQYMDDI/ described 
above by the same clone. 

?ig« 2 specific lysis of clone of EtTMVl during titration 
of peptides VIYQYVDDL (SEQ II> N0tl7) and VIYQYIDDL 
(SEQ ID MOslS) r 

Fig* 3 recognition of peptide VIYQYVDDL {SEQ ID NOsl'D i 
and 

Fig* 4 non-recogjxitian of peptides VIYQYVI3DL (SEQ ID 

M0sl7) and ViyQYXDDL (SEQ ID NO: 19) by CTL clone 
EB3, v^hich recognizes the wild- type sequence 
VIYQYMD&L. 

In Fig, 1^ the peptides were pre-incubated at a concentration 
of 1 pLg/rtil for one hour with autologous EBV transformed B- 
ceil liiies labelled With ^Ichromium* Four hours after 
additioti of cloftfe STMVl with an ef f 6cbor-target ratio Of 
15 sl^ the supernatant was harvested and the specific lysis 
was calculated based on the amount of chromium released- Ulie 
pl7 -peptide KIRLRPGGK was used as control- As can be 
inferred from Fig. 1, only peptides IVIYQYVDDIj (SBQ ID N0:1) , 
VIYQYVDDL (SEQ XD NO: 17), and VIYQYIDDL (SEQ ID NO.rlS) were 
recognized/ which contain resistarice mutations agaiiist 



CA 02325345 20011-0 9-29 



7 

reverse transcriptase inhibitors. Wild- type peptide 
VlYQyMDDii was not recognised* 

ill order to achieve the results represented iii Pig* 2, the 
peptides described therein were pre -incubated for one houir at 
donoeiitrations as indicated with autologous EBV-transformed 
B-cell lines labelled with ^ichromium. Four hours after 
addition of Gldne ETMVl with an effector- target ratio of 5:1, 
the supernatant was harvested ^nd the specific lysis wa^ 
calculated based on amounts of chromium released* 

Pig. 3 indicates recognition of peptide VIYQYVtSDL (SEQ ID 
W0:17) (:=RT50 M/V)- It is HLA-A^ restricted. The shown 
results were achieved hy pre- incubating the peptide and 
control peptide for one houi: at a concentration of 10 MS/^l 
with atitoldgoud EBV-tran&fonned 6 -cell lin^e labelled with 
Slchromiiiitt, HiiA-A2 -matched, or HIjA-A2 -negative allogenic 
cell lines. Four hours after addition of clone BTMVl with an 
effector -target ratio of 5 si, the supernatant was harvested 
and the specific lysis was calculated based on amount of 
chroraiuin released* Addition of antibodies to CD 8 showed that 
lysis is HLA Ciass-I restricted. 

The table shown in Fig* 4 indicates recsogiiition of variant 
peptides by clone EB3 • For this purpose, peptides at 
indicated concentrations were pre -incubated for one hour with 
autDlogous EBV-transf ormed B-cell lines labelled with 
Slchromium. Five hours after addition of clone EB3 with an 
eff ector-tdrget ratib of 6:1 or 10 il, the supernatant was 
harvested and spedifie lysis was calculated based on amount 
of chromium released. This clone recognizes non-tnutated 
wild-type sequence of HIV, but not the sequence of this 
invention. It is shown that the sequence of this invention 
is a new CTL epitope* 
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aEQUBNCEi LISTim 

*:110> GlaXQ Group Ltd* 

Harrer Dr,, Thomas 

«a2Q> Medicaments for inducing cytotoxic "3?- eells 

i;13Q> 77673m3 

<:140> PCT/SE'S9/02249 
<141> 1939-04^01 

<abO> Dfi 19814925.5 
<151> l&^fi -04-03 

<16D> 42 

<i70> patentin vers. 2,0 

<:2103i X 
<211> 10 

c213> Artificial Sequance 

<22'Q> 

<Z2%> Description of Artificial Sequende : Pejptide 
<:400> 1 

He Val lie Tyaf Qln Tyr VelI Asp Asp Leu 
1 5 10 

*c210> 2 

<212> PRT 

<2a3> Aartificlai Sisqufiiic© 

<223> D&scription of Artificial Sequence s Peptide 
<400> 2 

lie Val tie dye Gin Tyr Val Asp Aisp Leu 
i 5 10 

<21D> 3 
<211> 10 
<2i2> PRT 

<-2l!3> Artificial Sequence 
<2:20> 

<223> t3eeccripfeion of f Artificial Sequenee : Peptide 



<4G0> 1 

lie Val He Tyr Gin Tyr Xle Asp Asp Leu 
1 5 10 
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<21Q> 4 
<211> 10 

<213> Artificial Setjiaenee 

<223> bescriptian of Artificiai Siaguonce : Peptide 

<4 00> 4 

lie. Val ile Cys Gin Tyr lie Asp ftsp Leu 
X 5 10 

<210> 5 
<21i> 10 

<213> Artificial Sequencfe 

<220> 

<223> Descxiptian of Artificial SequenGe ; Peptide 
<400> 5 

lie Thr Ila Tyr CSln Tyr Val Asp Asp Lfeu 
1 S 10 

<2lO> S 

<21X> 10 ' ^ 

<2l2> PRT 

<213> Artificial SequeziCis^ 
<220> 

•^22i> l^eiBbription of Ji^tificlal Sequence : Peptide 
<:400> ^ 

lie Thr tie Cyc Qln Tyr Val Aflp Asp Leu 

i 5 la 

^210> 7 
<211> 10 
<212> PRT 

<2i3> Artificial Sequence 

^223> Deecription of Artificiatl Sequence.' Peptide 
<AQQ> 1 

lie Thr lie Tyr <3lh Tyr lie Asp Asp LeU 
1 S 10 

<210> S 
<211> lO 
<21.2> PRT 

<2i3> Artificial Sequenise 



<22Q> 
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4223 > Descripti&n of Artifieisil Seijuisne&i Peptide 

<4 0b> a 

lie Thr lie Gys Gin Tyr lie Asp Asp Leu 
1 5 10 

<2LD> 9 
<;2X1> 10 
<212> PRT. 

<213> Artificial Sequence 

<220i> 

<222> Description of Artificial Sequence j Peptide 
<400> 9 

lie ile lie *iVr din Tyr Val Aep A»p Leu 
1 5 10 

<210> 10 
<211> 10 
<ai2> PRT 

<213> Artificial SeciLsetice 

<:220> 

«223> Description of Artificial Sequence: Peptide 

<400> 10 

^le lie He Cys Gin Tyr Val Asp Asp Leu 
15 10 

<21D!> 11 

<2li5. 10 
<212> PRT 

<213^ A^ificiBl Sequence 

<220> 

<.223> Description of Artificial Sequence : Peptide 
<400> 11 

lie lie II* Tyr Glfi Tyr lie A^p Aap Leu 
X 5 10 

<2ia> 13 

<211> 10 
<212> PRT 

<213> Artifioial Set^u-ence 

<22b> 

■tf223> Description b£ Artificial Sequeric^ : Pept i4e 
<4 00> 12 

lie lie He Cys Gin tyr Ile Asp Asp Leu 
1 5 10 



<210> 12 
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<2i2> PRT 

<213> Artificial Setjuehce 

<220> 

<223> Description of Artif icial Sequence : Peptide 
<400> 13 

Me t Val I lei Tyr Glh Tyr Val Asp Asp Leu 
1 '3 10 

<2lfl> 14 
<211> ID 
<212> PRT 

<213> Artifix^ial Sequence 
<220> 

<223 5' Desciription of Artificial Sequence : Peptide 

<4 00> 14 

Met Val lie Cys Qln Tyar Val Asp Asp Leu 
1 .5 10 

<210> IS 
<211> 10 
<212> PHt 

<21S> Artificial Sequence 
<220> 

<223> Descri|>tidn of Artificial Setjuence.' Peptide 
<4 0D> ±B 

mt Val lie Tyr Sin Tyr lie A2p Asp lieu 
1 5 10 

<2ib> IS 

<211> 10 
<2l2> PRT 

<213':> Artificial Sequence 
c220> 

<223> Description of Artificial Sequence : Peptide 

Met Val ile Cye Gin Tyr Tie Asp Asp Leu 
IS la 

<210> 17 
<211> 9 
<212> PRT 

<213> ArtiiiFicial Ssqueilde 

<a2&> 

<223> Description of Artificial Sequence : Peptide 



<^00> 17 
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Val lie IVt <5ln Ty^ Vai Aetp Asp Leii 
i 5 

<211=. 9 
<212> PRT 

'<212> Artificial Seguaaieia 
-t220> 

<2^z> Description o£ Artificial Sequence : Peptide 
c4 00> 18 

Val ile cyst Gin Tyar Val Asp Asp Leu 

1 5 

<210> 19 
<211> 9 
■<212> PRT 

<213> Ax:tificial Ssquence 

<222> C^gpcxrxptioTL of Artificial Sequenocv lE'eptide 
<4Dd> 19 

Val lie Tyr Gin Tyr 11© Asp Asp L«u 

1 5- 

<2.10> 20 
•<212> PRT 

<2i3> Artificial Sequence 

<223> Description of Artificial Secpieixce i Peptide 

<400> 20 

Val lie Cys Gin Tyr ile Asp Asp Leu 
1 s 

<210> 21 
c211> 9 
<212> PRT 

<213> Artificial Sequence 

<:220> 

<223> Description of Artificial Sequence: Peptide 
<400> 21 

Leu lie Tyr Gin Tyr Val Asp Asp tjeu 
1 5 

<210> 22 
•<211> 9 
<212> FRT 

<:213> Artificial Sequence 
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<22D> 

<223> Pe^cription of Artificial Seqaence ! E^eptida 
<4aQ» 22 

lifeii lie Cys Gin Tyr Val Asp Asp Leu 
1 S 

<210> 23 
<211> 9 
<:2i2> PRt 

<2-l3> Artificial iSa<^enc& 

<220> 

<2S3> Desct-iption o£ Artif icial Sei^ence : Peptide 
<400> 23 

Leu lie Tyjr Gin Tyr lie Asp Asp L«u 
1 5 

<210> 24 
<211> 9 
<212> PRT 

<213> Artif icial Se<3[uenoe 
<220> 

<253s- Deacription of Artifibial Seguencsfe : Peptide 
<:4 00> 24 

Leu lie CyiS Gin Tyt lie Asp Asp Lau 
1 5 

<210> 25 
<2li> 11 
<21.2> PRT 

<213> Arti£i5!ial Sequence 
< 2 2 0> 

<223> Description o£ Artificial Sequance: Peptide 

<4 0Q> 25 

Thr lie Leu Gin Tyr Val Aep Asp He LeU Lfeu 
1 5 ID 

<210> 26 
<211> 13. 
<21.2-> PRT 

<213> Artificial Sequanae 

<220> 

<223> Description of Artificial sequence : Pejitide 



<4 00> 26 

Thr I la Leu: Qln TJyr lie Asp Asp lie Leu Leu 
1 S 10 
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<2lb> s*? 

<211> 9 
<2i2> PRT 

<2i:5> Artificial Seqriieftce 

<2 23> De5«iption of Artificial Sequence ? Peptide . 
<400> 21 

lite Leu slii tyr Val Asp Asp He Leu 
1 5 

<210> 28 
<211> 9 
<212> PfeT 

<213> Artificial Sequence 

c223> Description of Artificial Seqwnee^ Peptida 
<40D> 23 

lie Lsm Gin Tyr lie Asp Asp lie 
1 5 

<210> 23 
<211> II 
<212> PRT 

<213> Artificial Sfeou-ence 
<22a> 

<223> DMcriptibn b£ j&rtificxal Sequence: Peptide 

<4ao> 29 

Thr lie V^l 6ln Tyr Val Afep Asp lie Leu Leu 

1 5 m 

<210> 3d 
<211> 11 
<212> PRl! 

<213> T^if Iciil Sequence 

<:220> 

<223> Description of Artificial Sequence • Peptide 
<40Q> 3D 

Thr tie Val Gin Tyr He Asp Asp He Leu Leu 
15 ID 

<210> 31 
<211> d 

<313> Artificial Sequence 



<220> 
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<223> Descriptioft of Artificial Sequence: Peptide 
<400> 31 

iXe Val Gin Tyr lie Asp Asp I la Leu 

<210> 32 
<211> & 
<Z1.2> PRT 

<213> Artif icial Sequence 

<22a> 

<223> Description of Artificial Sequence i Peptide 
<4CJ0> 32 

lie val Gin Tyr He Asp Asp lie I^eu 
1 5 

<2l6> 33 
<211> 10 
<212> PRT 

<213> ArtifitJial Sequence 
<220> 

<223> DiaBcription Of Artificial Se<^ence; Peptide 

«i400> 33 

lie Leu Val Gin Tyr Val Asp Asp lie J:»eu 
1 S ID 

c210> 34 
<5ll> 10 

<213> Artificial Sequence 

<:220> 

<22 3> Bescription of Artificial Sequence r Peptide 
<:40t> 34 

lie. Leu. val Gin Tyr lie Asp Asp He Leu 
1 S 1& 

<21D> 3S 
«;211> 10 
<212:> PRT 

<21%> Artificial Sequence 
<22Q> 

c223> Description of Artificial Sequence : Peptide 
<4C)0> 3S 

He He He CSln Tyr Val Asp Asp tie Leu 
15 1& 



<21G> 36 
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c211> It 
c2l2> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence ; Peptide 
<:4CD> 3& 

iIb lie lie Gin Tyr Xl« Asp Asp He Leu 
1 5 10 

<S105. 37 
<2li> 10 
<2a.2> PRT 

<2i3> Artificial Ssquende 
<220> 

<223> De3 drip t ion of Axtlficial Sequence: Peptide 
<4DD> 37 

lie Leu lie Oln Tyr Val Aep Aitp He Leu 
1 5 10 

<21D> 3 8 
<211> 10 
<2I2> paT 

-i2l3> Artificial SemJience 
<220» 

<223> Description of Artificial Sequence : Peptide 
<4D0> 38 

lie Leu lie Qln Tyr lie Asp Asp lie Leu 
I 5 H) 

<210> S9 
<2ll> 9 
<212> PftT 

<21i> Artificial Sequence 
<220> 

<223> Deecrlption of Artificial sequence i Peptide 
<400> 3S 

Val Leu Tyr Gin Tyr Val Asp Aisp Leu 
a s 

<210> 40 
<212> PRt 

<213> Artificial Sequence 
<220> 

-s223> Description ot Artificial Sequence ; Peptide 
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<400> 40 

val Xi«u Cys Gin Tyf Va 1 Asp A&p Xiftu 
1 5 

<210> 41 
<2X1> 2 

<2i3> Axtificiai Sequence 
<220> 

^^21> Description laf Artificial Sequence: P(&ptild& 
<4 00> 41 

Val Leu Ty:r Gin, "tyr J.X& A&p Asp Leu 

a s 

<210> 42 
<21i> 9 
<212> PRT 

<213> Artificial Sequi^nce 
<22Q> 

<223> Peacriptida of Artificial Be^ence : Peptide 



<400> 42 

Val Leu Cys Gin Tyr lie Asp Asp Leu 
1 B 
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!• A compound cbntaiBing or consisting of an amino acid or 
nucleic acid encoding said amino acid/ wbearein said 
amino acid has the following sequence: 

Xl-y-X2"D-D-X3, wherfein 

Kl » at least of any amino acid 

Y = tyrosine 
X2 = one amino acid selected from the following groups 
valine, isoleucine, and leucine 
D - aspartate r and 

X3 s at least one b£ any additibnal amino acid^ 
except for the following aniiiio acid s^guencea x 
LRVEYLDDR, TLVItOYViDDLLX.,. and ILVLQYTODLLL, with 
T = threonine, V ^ valine, I - isoleucine > Ii » leucine, 
Q = glutamine, and R = arginine. 

2- A compound accordingf to claim 1> wherein said amino acid, 
sequence consists of nine amino acids. 

3- A compound according to any one of the preceding claiirus, 
wherein XI is a sequence consisting of four or five 
amino acids. 

4* A compound according to any one of the preceding claims ^ 
wherein X3 is a sequence Consisting, of one or two 
additional amiiio acids. 

5 . A compound according to any one of the preceding claims > 
wherein said amino acid sequBnce is a component of a. 
peptide . 
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6. A GompGund according to any one of the preceding dlalniB, 
wherein said amino acid sequence is a component of a 
protein. 

7- A compound according to any one of the preceding claims., 
wherein said peptide or protein is coupled to a 
lipopeptide or lipoprotein, preferably to tripalmitoyl- 
S - g iy eery Icy s t e i ny 1 - s e r y 1 - s e r i ne • 

8. A compoxmd according to any one of the preceding claims > 
wherein said peptide or protein is contained within a 
Ilpos^e br ISCOM* 

9. A compound according to any one of the preceding claims, 
wherein said peptide or protein is coupled to a viral 
protein* 

10. A compound according to any one d£ the preceding claims^ 
wherein said peptide is selected from the following 
groups HIV virus -like particles, HIV gag-particles , or 
HBs antigens^ 

11. A compound according to any one of the t)reoeding claims, 
wherein said peptide is present as a soluble peptide-HlA 
complex, preferably as a HIjA-^A2 tetramea:. 

12. A aompound according to any one of the preceding claims, 
wherein said peptide is present as a soluble peptide-HLA 
complex bound tb a liposome, 

13. A compound according to any one of the preceding Glaims, 
wherein said peptide is a component of an antigen- 
presenting cell, preferably dendritic cell, macrophage, 
B cell or CD4+ T cell. 
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A compound acGording to any one of the preceding cl&ims.r 
wherein said amino acid sequence is selected frotci among 
the following amino acid sequences t 



IVXYQYVDDL (SEQ ID NO si)., 
IVIYQYIDDL (SEQ ID NOsS) , 
ITiyQYVDDL (SEQ ID NO: 5) ., 
ITIYQYlDDL (SEQ ID N0j7) , 
lilVQYVDDL <SEQ ID N0:9> > 
IIIYQYIDDL (SEQ ID NO:ll) , 
MVIYOVVDDL {SEQ ID NO; 13), 
MVniYQYlDDL (SEQ ID NOslB), 
VIYQYVDDL (SEQ ID N0sl7) , 
VIYQYXDDL (SEQ ID NO: 19), 
lilYQYVDDL (SEQ ID NO (21}, 
LIYQYIDDL (SEQ ID NOi23)/ 
TILQYVDDILL {SEQ ID HOi25) , 
II©YVDDIL (SEQ ID KG s 27) , 
TIVQYVDDILL (SEQ ID NOsaS) , 
iVQYiDDlli (SEQ ID N0:31) ., 
ILVQT7DDIL ( SEQ ID NO : 33 ) , 
IIlQYVDDlIi <SEQ ID N0s3S) , 
iLtQYVDDiL <SEQ ID NO: 3? 3 , 
VLYQYTODL (SEQ ID NOiBS), 
¥LYQY£DDIj (SEQ ID NO: 41), 



IVICQYVDDL {SEQ ID WO : 2 ) , 
IVICQYIDDL (SEQ ID N0i4),, 
ITICQYVDDL (SEQ ID NO: 6), 
iTICQYIDDL (SEQ IDNO^B), 
IXICQYVDDI* CSEQ ID NOslO) 
-IIICQYIDDL (SEQ ID NO: 12) , 
KVICQYVDDL (SEQ ID N0«X4) , 
mriCQYlDDL (SEQ IDNOtie) , 
VIGQYVDDL. (SEQ ID NO: IS ) , 
VICQYIDDL (SEQ ID NOs 2.0) ,\ 
IiiCQXVDDL (SEQ ID NO: 22) , 
lilCQYIDDL CSEQ ID NO* 24) , 
TICQYVDDILIj (SEQ ID N0:2S) , 
ILQYiDDIL (SEQ ID NO s 28). 
TIVQYIDDILL (SEQ ID NO: 3 0}^ 
IVQYIDDIL (SEQ ID N0s32), 
ILVQYIDDIL (SEQ ID NO: 34), 
IIIQYIDDIL {SEQ ID N0«36) , 
ILIQYIDDIL (SEQ ID H0*38) , 
VLCQYVDDL (SSQ ID N0s40) , 
VLCQYICDL iSEQ ID N04 42) , 



where C = cysteine, D = aspartate, I ^ isoleucine, L - 
leucine, M « methionine, and Q = glutamine- 

A compound according to any one Of the preceding claims i. 
wherein said nucleic acid sequence is a DNA. or HNA 
seijuenGe » 

A compound according to any one of the preceding claims ^ 
wherein said nucleic acid seguence is a cotnpohent of a 
plasmid or viral vectoar, preferably a recombinant 
vaccinia virus, adenoviruis., or retroviral vector* 
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17. A compound accoa^ding to any one o£ the pireeeding claims, 
whereiii said nuclfeic acid sequence is a component of a 
ba<5terial vector, preferably of a recombinant BCG or 
salmonella vector* 

18- A compound according to any one of the preceding claimB, 
wherein said nucleic acid sequenGe is a component of an 
inactivated virus, preferably an inactivated HtV virus. 

19* A medicament containing as aictive ingredient a compound 
according to any one o£ the preceding claims* 

20* A medicament according to claim 19 in form of a vaccine. 

21 » A medicament according to claim 20 containing polyvalent 
vaccines * 

22- A medicament according to any one of claims 19 through 
21^ wherein one or more cytokines are contained as 
ad j uvan t * 

23* A tttedicament according to any one of claims 19 through 
22, wherein interleukin-2 and/or GM-CSF are contained as 
adjuvants 

24 . A method for the prevention or treatment of infections- 
with viruses, preferably mutated HIV^ HIV-1* 
HTLV-I., and HTLV-Il virusifes or mutated hepatitis B 
viruses or a diBease responding to induction of 
cytotoxic T cells> consisting of administering to 
patient an effective dose of a medicament comprising a 
peptide of the following isequencet 

xi-y-x2-D-D-X3, wherein 

XI == at least one of any amino acid 
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Y « tyrosine, 

X2 = one atnlno acid selected from the follcwing groups 
valine {V) , isoleueine (1) » and leucine , 
D = aspartate, and 

X3^ s= at least one additional of any atnino acid, 

or a nucleic acid encoding said peptide. 

2S - A method according to claitft 24, wherein aaid mutant 
Viruses are resistant to reverse transcriptase 
inhibitors • 

26 > A method according to claim 24 or 25, wherein said 

mutant viruses are resistant to (-) -2 ' , 3 ' -dideoxy-3 ' - 
thiacytidine [ = 3TC Clamivudine) ] , (-) -tlS, 4R) -4- [2" 
amino- 6 - {cyclopropylamitio) -SH-purin-^S-yl] -2- 
cydlopentene-1 -methanol [abacavirj > 2 ' , 3 ^ -didebxyinbsine 
Ididanosinl 2 » , 3 ' - dideoxycyt Idine [ealoitabin] . C - ) -2 ' - 
deo3cy- 5 - f iuoro-3 ' -thiacytidine [ =FTC] . 

27. A use of the following amino acid sequences 

Xl-y-X2-D-D-X3, wherein 

XL a= at least one of any amino acid 
y m tyrosine (T> , 

X2 = one amino acid selected from the following groups 
valine (V), isoleueine (I) ^ and leucine (L) * 
D - aspartate i and 

X3 s= at least one of any additional amino acid, 

or a nucleic acid encoding said peptide, for the 
preparation of a medicament for the prevention or 
treatment of infections with viruses, preferably mutated 
HIV^ HIV-2> HTLV^I, and HTLV-^II viruses or 

mutated hepatitis B viruses or a disease respopding to 
induction of cytotoxic T cells. 
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28^ A use according to elaim 27, wherein said mutant viruses, 
are resistant to ireversfe traiistiriptase inhibitors, 

29. A use aGCording to claim 27 or claim 28, wherein said 
mutant viruses are resistant to (- ) -2 ' , 3 ^ -didebxy'-3 ' - 
thiacytidine [ss3TC (lamivudiae) ] , (-) - (lS, 4R) -4- £2- 
aininO"6- (cyclopropy Lamina) - 9H-purin-9-ylI - 2- 
cyclopeiltene-l^methanoi labacavir] , 2 ' ^ 3 * -dideoacyinosiiie 
[didanosin] > 2 • , 3 ' -dideoxycytidiiie tzalcitabinj > { - ) -2 » - 
deoxy - S - f luoro* 3 • - thi acy t idine [ ^FTC) . 
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